Beauveriolides I and III, cyclic depsipeptides composed of L-Phe, L-Ala, D-Leu and (3S, 4S)-3-hydroxy-4-methyloctanoic acid, and L-Phe, L-Ala, L-allo-Ile and (3S, 4S)-3-hydroxy-4-methyloctanoic acid, respectively, were previously isolated from the culture broth of fungal Beauveria sp. FO-6979 as inhibitors of macrophage foam cell formation. To improve the production of these compounds by fermentation, the culture conditions were studied. The production of both beauveriolides was increased five to ten folds by fermentation in the culture media containing tryptone. Further study revealed that addition of L-Leu/L-Ile, but not D-Leu/Dallo-Ile, to the culture medium yielded a high and selective production of beauveriolide I or III. As a result, regardless of their separation difficulty due to the similar physico-chemical properties, a large amount of beauveriolide I or III was prepared from the culture broth obtained from L-Leu-or L-Ile-supplemented fermentation, respectively, by one step purification using silica gel column chromatography. 
Funagawaramachi, Ichigaya, Shinjyuku-ku, Tokyo 162-0826, Japan (Received for publication July 18, 2002) Beauveriolides I and III, cyclic depsipeptides composed of L-Phe, L-Ala, D-Leu and (3S, 4S)-3-hydroxy-4-methyloctanoic acid, and L-Phe, L-Ala, L-allo-Ile and (3S, 4S)-3-hydroxy-4-methyloctanoic acid, respectively, were previously isolated from the culture broth of fungal Beauveria sp. FO-6979 as inhibitors of macrophage foam cell formation. To improve the production of these compounds by fermentation, the culture conditions were studied. The production of both beauveriolides was increased five to ten folds by fermentation in the culture media containing tryptone. Further study revealed that addition of L-Leu/L-Ile, but not D-Leu/Dallo-Ile, to the culture medium yielded a high and selective production of beauveriolide I or III. As a result, regardless of their separation difficulty due to the similar physico-chemical properties, a large amount of beauveriolide I or III was prepared from the culture broth obtained from L-Leu-or L-Ile-supplemented fermentation, respectively, by one step purification using silica gel column chromatography. Table 1 ). The production of both beauveriolides increased dramatically 5 to 10 times higher in media A and B than in the original medium, indicating that tryptone is necessary for high beauveriolides production. Furthermore, their titers reached a maximum on day 6, a much shorter fermentation time than originally (day 14). Among the 12 yielded when fermented in medium A.
Selective Production of Beauveriolide I or III in Amino Acid-supplemented Media
The effect of the addition of Phe, Ala, Ile or Leu to medium A on beauveriolides production was studied, as Fig. 1C) confirmed that Table 1 . Time course of beauveriolides I and III production cultured in 12 different media.
-, not determined. centrifuged to collect the mycelium. The mycelial component was treated with 20 liters of CHCl3-MeOH solution (2:1). The extracts were filterated and concentrated to give a brown powder. This powder was then washed with hexane (3 liters) and was centrifuged to give a yellow powder (8.9g). This powder was dissolved in CHCl3 and was applied on a silica gel (890g) column that was previously equilibrated with CHCl3. The materials were eluted stepwise with CHCl3-MeOH solutions (5 liters, 100:0, 100:1, 100:2 and 0:100), and each 150ml of the elution was collected to give a total of 132 fractions. Selected fractions (39th to 74th) were pooled and concentrated in vacuo to give beauveriolide III (893mg) (93% purity, Fig. 1D ). From other fractions (53rd to 58th and 75th to 96th), beauveriolide III (2.1g) of 30% purity was recovered.
Similarly, from the 5-day old broth (Fig. 1A ) fermented in L-Leu (0.2%)-supplemented medium A, beauveriolide I (850mg) (95% purity, Fig. 1B ) was purified. Impure beauveriolide I (1.9g, 28% purity) was also recovered.
The hydrolysates of beauveriolides I and III obtained by fermentation in L-Leu-and L-Ile-supplemented media, respectively, were analyzed to confirm the absolute stereochemistry of the constituent amino acids. The amino acids (L-Ala, L-Phe and L-Leu for beauveriolide I and L-Ala, L-Phe and D-allo-Ile for beauveriolide III) were determined, indicating that the same chiral molecules were biosynthesized by this fermentation.
